ABSTRACT
Background and purpose: The accurate measurement of therapy intensity in post-acute rehabilitation is important for research to improve outcomes in this setting. We developed and validated a measure of Patient Active Time during physical (PT) and occupational therapy (OT) sessions, as a proxy for therapy intensity.
Methods: This measurement validity study was carried out with 26 older adults admitted to a Skilled nursing facility (SNF) for post-acute rehabilitation with a variety of main underlying diagnoses, including hip fracture, cardiovascular diseases, stroke, and others. They were participants in a randomized controlled trial that compared an experimental high-intensity therapy to standard-of-care therapy.
Patient Active Time was observed by research raters as the total number of minutes that a patient was actively engaging in therapeutic activities during PT and OT sessions. This was compared to patient movement (actigraphy) quantified during PT/ OT sessions using data from 3-dimensional accelerometers worn on the patient's extremities at least 1 session/ week.
Results: Activity measures were collected for 105 therapy sessions in 25 patients. Patient active time had high interrater reliability in both PT (ICC=0.995, p <0.001) and OT (ICC=0.95, p=0.012). Active time was highly correlated with actigraphy in both PT (r=0.73, p<0.001) and OT (r=0.60, p<0.001) and discriminated between a high-intensity experimental condition and standard of care rehabilitation: in PT, 46.7+12.5 min versus 19.8+10.1 min (p<0.001) and in OT, 47.9+12.5 versus 24.2+5.9 min (p<0.001).
Conclusions: Systematic observation of patient active time provides an objective, reliable and valid index of physical activity during PT and OT treatment sessions that has utility as a proxy measure of treatment intensity. This measure could be used to differentiate higher from lower therapy treatment amounts and to help determine the optimal level of therapy activity for patients in post-acute and other settings. 
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INTRODUCTION
One tenet of medical rehabilitation is the importance of treatment intensity in physical therapy (PT) and occupational therapy (OT) sessions. This issue is particularly relevant in post-acute rehabilitation for two reasons. First, treatment intensity is determined by site of care. Post-acute rehabilitation in an inpatient rehabilitation facility is considered more intensive than in a skilled nursing facility (SNF) because more time is spent in daily PT and OT sessions. 1 Second, more scheduled therapy time is associated with better functional outcomes in older adults who have suffered disabling medical events such as stroke and hip fracture [2] [3] [4] [5] [6] From this has been inferred that higher intensity post-acute rehabilitation produces better outcomes and therefore, higher (or more optimal) therapy intensity is itself a goal of research and quality improvement efforts in this setting. 7 However, hours of scheduled therapy time may be an inaccurate measure of intensity, as patients may be inactive during significant proportions of their scheduled therapy sessions. 8, 9 This concern about inadequate intensity in the post-acute care setting is one of the key concerns raised by the Medicare Payment Advisory Commission and has received increasing scrutiny by federal and state auditors. 10 At present, there is no set threshold for PT or OT session intensity in most settings, nor is there a consensus for measuring intensity. Currently, the only intensity guidelines for the post-acute rehabilitation setting are for inpatient cardiac and stroke rehabilitation [11] [12] [13] and these guidelines pertain only to aerobic exercise. These guidelines prescribe an intensity range of 40-60% of maximal oxygen uptake level, the measurement of which is difficult in many post-acute rehabilitation settings. The typical post-acute rehabilitation setting, with its wide range of impairment groups, comorbidities (including cognitive and emotional impairments), functioning, and therapeutic activities in typical postacute settings, may be too heterogeneous for a physiological measure of intensity that is feasible and valid for research 6 , let alone real world clinical practice.
An alternative to measuring intensity is quantifying the amount of time a person is active during each therapy session. For example, some of us have quantified amount of therapy for stroke and traumatic brain injury by counting repetitions. [14] [15] [16] Similarly, a few studies have used accelerometry to measure movement during rehabilitation as an estimate of treatment amount.
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Our 
METHODS Participants
Twenty-six older adults who had been admitted to a SNF following discharge from an acute care hospital participated in this study. Written informed consent for participation in the study was obtained from each patient, in accordance with procedures approved by the university's Institutional Review
Board. The inclusion criteria were: 65 years of age or older and admitted to the SNF for post-acute care
PT and OT, with at least a 2 week expected stay. The exclusion criteria were: inability or unwillingness to provide informed consent; medical illness that would prevent study participation or accurate data collection (e.g., highly unstable cardiac illness such that early rehospitalization was expected); metastatic cancer or estimated survival was limited; or dementia.
As part of the research project , participants were randomized on a 1:1 basis to receive either Enhanced Medical Rehabilitation or standard-of-care therapy throughout their SNF stay as previously described. 19 Briefly, those in the Enhanced Rehab group received therapy from therapists (1 PT, 1 OT, 1 PTA, 1 OTA) trained to provide more intense and more engaging medical rehabilitation. The result of this training and supervision was that the Enhanced Rehab therapists consistently used motivational principles in interacting with patients during all PT and OT sessions, and consistently pushed for more effortful therapy. 
RESULTS
This sample has previously been described. 19 Briefly, the mean age was 77 years and 74% of the sample was female. Racial distribution was 48% Caucasian, 48% African-American, and 4% Asian.
Participants had multiple medical impairments, cognitive status that ranged from unimpaired to mildly 
